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Multiple logistic regression revealed 5 variables were independently as-
sociated with SUSVT: granulomatous cell type (odds ratio 4.77, P = 0.031.
mean NYHA heart failure class (odds ratio 0.45, p = 0.02), intraventricular
conduction defect (odds ratio 4.08, p = 0.01), atrioventricular block (odds
ratio 5.66, p = 0.01) and QT duration (odds ratio 1.01, P = 0.01).
Conclusions: Life-threatening ventricular arrhythmias are the initial mani-
festation of myocarditis in nearly 25% of pts. Sustained ventricular tachycar-
dia and cardiac arrest are more likely in myocarditis pts with granulomatous
than lymphocytic cell type, milder heart failure symptoms, and more exten-
sive conduction and repolarization abnormalities,
11 :00
New Observations In Idiopathic Left Ventricular
Tachycardia
Luz-Maria Rodriguez, Joep L.R.M. Smeets, Yash Lokhandwala, Harry J.G.M. Crijns,
Helen Hatzinikolaou, Georgios Grecas, Albert Meyer, Jeronimo Farre, Hein
J.J. Wellens. Dept. of Cardiology, Academic Hospital, Maastricht, The Netherlands
Idiopathic left ventricular tachycardia (ILVTI is an entity which is not well un-
derstood as to mechanism and site of origin. It has been postulated that
these VTs arise in or close to the posterior fascicle. We report new observa-
tions in 10 patients (pts, 7 males, 31 ± 13 years) with sustained ILVT in whom
radiofrequency ablation (RF) was performed during VT. Results: Two distinct
groups were recognized: Pts in whom Purkinje activity (PA) was recorded at
successful ablation site during VT (n = 4, Group A) and pts without PA (n =
6, Group B).
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Increased Monday Incidence of Ufe Threatening
Ventricular Arrhythmias: Experience with a Third
Generation Implantable Defibrillator
Robert W. Peters, Steve McOuillan, Susan A. Kaye. Michael R. Gold. University of
Maryland, Balbinore, MD
Examination of the timing of cardiac events provides important pathophysi-
ologic information. We examined the septadian (day of the week) frequency
of 5270 episodes of life threatening spontaneous ventricular arrhythmias
(prospectively defined as cycle length < 280 ms) in 683 pts with the Ven-
tak PRx, a 3rd generation defibrillator that provides event chronology.
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Chi-square goodness of fit analysis revealed nonuniform distribution (p <
0.001) with a major peak on Monday, a secondary peak in late-week and a
prominent weekend nadir. This pattern was independent of age. gender. use
of antiarrhythmic drugs. ejection fraction, congestive heart failure or type
of heart disease (p's > 0.05). We conclude that potentially lethal ventricular
arrhythmias are not random events but occur in a daily pattern suggesting
a relationship to the beginning and end of the work week. This information
may be useful in devising strategies to prevent sudden cardiac death.
ORSp/ORSvt = match between the 12 leads during clinical VT and pacemapping, n =
number of pts, * ~ <0.0001 ** = P = 0008
Conclusions: These results suggest that ILVT can be subdivided in 2 dis-
tinct groups: 1) Group A with left axis deviation during VT showing Purkinje
activity from the posterior fascicle with more narrow QRS, and typical find-
ings duringlafter RF ablation; 2) Group B with northwest axis during VT, an
origin in the inferoapical LV, sudden termination of VT during RF application
and absence of Purkinje activity at the successful RF ablation site. 3) An op-
timal QRSp/QRSvt match was a marker for successful RF in both groups.
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Antifibrillatory Effect of HE-93, a New K+ Channel
and IJAdrenerglc Blocker in Conscious Dogs with a
Healed Myocardial Infarction
Tuesday, March 21,1995,10:30 a,m.-Noon
Ernest N. Morial Convention Center, Room 21
The idiopathic long OT syndrome (LOTS) has familial presentation with pro-
longed OT interval. stress- and emotion-related syncopal spells and sudden
death in young age. We describe a family of 53 members in four generations
of whom 5 had died suddenly between ages 16 and 28, and 7 others had ex-
perienced syncope. Ofthem, 11/12 had the events known to be exercise- or
anxiety-related. The corrected QT interval was abnormal, 450-470 ms, in 5
and normal (:",440 ms) in another 5 of the affected.
During treadmill exercise stress test runs of polymorphic ventricular tachy-
cardia of non-torsade type (sustained in 1) emerged at heart rates above
11 0-140/min in 6/8 of the tested. Left ventricular wall motion and thickness
were normal in echocardiography, and right ventriculography yielded normal
results. In all 5 autopsied. right ventricular size was normal without aneurys-
mal formations. Mild to moderate interstitial fibrosis of the myocardium ap-
peared in 2 autopsied and in endomyocardial biopsy in 5/6 of the examined.
Family pedigree indicated an autosomal dominant inheritance. Symptoms
or arrhythmias in exercise test occurred in 12/41 subjects older than 12 years
and in 0112 subjects below that age. suggesting manifestation first after
childhood.
In conclusion. this familial cardiac disorder resembles long OT syndrome
in presentation but differs from it by only marginally prolonged OT interval
and by almost universal emergence of ventricular tachycardia during exer-
cise. The disorder may be misdiagnozed as idiopathic long OT syndrome
without performing an exercise test and endomyocardial biopsy, and may
avoid recognition before adolescence.
Heikki Swan, Matti Viitasalo, Paivi Heikkila, Lauri Toivonen. Helsinki University,
Helsinki, Finland
Cardioprotection
Philip B. Adamson, Stephen S. Hull, Jr., Emilio Vanoli, Yu Zuo, Robert D. Foreman,
Peter J. Schwartz. Depts. of Physiology and Medicine, University of Oklahoma,
Oklahoma City: Milano and Pavia, Italy
IKr potassium (K+) channel blockade is ineffective in preventing ventricular
fibrillation (VF) due to a combination of high sympathetic activity and acute
myocardial ischemia. This may be partly due to the fact that electrical sympa-
thetic stimulation reduces action potential prolongation due to IKr blockade
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1745-61 Inherited Disorder with Exercise-induced Ventricular
Tachycardia and Sudden Death in Young Adults
Mimicking Long QT Syndrome
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Sudden "Arrhythmic" Death in Young People with
Apparently Normal Heart
ORS Width (ms)
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Left posterior hemiblock after RF
VT Axis
ORSp/ORSvt (leads)
VT origin
Observations
Domenico Corrado, Cristina Basso, Annalrsa Angelini, Gaetano Thiene. Dept.
Pathology, University ofPadua, Italy
The aim of the present study was to assess whether and how often the
ultimate diagnosis of structural heart disease underlying sudden cardiac ar-
rest depends on histologic examination of the myocardium and specialized
conduction system. Among 186 cases of consecutive sudden cardiovascu-
lar death in young people (:",35 yrs) studied from 1979 to 1994, in 59 (32%)
gross examination failed to show any cardiac cause of sudden death such
as obstructive coronary atherosclerosis, congenital coronary anomaly, car-
diomyopathy, valve disease and aortic dissection. The grossly normal heart
group consisted of 40 males and 19 females, aged 4-35 yrs (mean 23.7); 27
patients experienced warning symptoms and signs consisting of syncope
in 12, ECG abnormalities in 16, and arrhythmias in 11. None had been di-
agnosed while alive. Detailed histologic study, including examination of ordi-
nary ventricular myocardium as well as serial sections of specialized conduc-
tion system, disclosed: 1)focal myocarditis in 17 patients; 2) conduction sys-
tem abnormalities leading to heart block in 6 patients (sick sinus syndrome
in 1, lipomatous discontinuity between the atrial myocardium and the atri-
oventricular node in 2, sclerotic interruption of His and bundle branches in 2,
and longitudinal dissociation of the His bundle in 11. and to ventricular pre-
excitation in 15 (atrioventricular by-pass fibers in 9, nodoventricular Mahaim
fibers in 4, atriofascicular tract in 1, AV nodal hypoplasia in 1); 3) focal fibrous-
fatty replacement of the right anterior wall and infundibulum in 5 patients.
Sudden death remained unexplained in 16 cases. In conclusion, gross heart
features were normal in nearly one third of the young sudden cardiovascular
death victims; in 73% of them, however, there was histopathologic evidence
of concealed "arrhythmogenic" substrates mostly consisting of conduction
system pathology and focal myocarditis.
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1746-21 Does Magnesium Have a Place in the Therapy of
Acute Myocardial Infarction? Significance of Early vs.
Late Reperfusion
Jonathan Lear, Robert A. Kloner. The Heart Institute, The Hospital of the Good
Samaritan, Los Angeles, California,· University ofSouthern California, Los Angeles,
California
Background: Following the conflicting conclusions of recent clinical trials,
the value of magnesium (Mgl in the management of acute myocardial infarc-
tion has been questioned. Objective: To test the hypothesis that intravenous
magnesium might reduce infarct size and to examine the influence of reper-
fusion on the efficacy of magnesium therapy. Methods: We subjected rats
to 2 protocols of coronary occlusion and reperfusion: The first group was
subjected to early reperfusion (after 45 min of ischemia). and the second
group was subjected to late reperfusion (after 90 minutes of ischemia). An-
imals were randomized to intravenous Mg sulfate or saline (control). Drugs
were given 30 minutes before coronary occlusion as a bolus of 0.5 mmolfkg
followed by an infusion of 0.014 mmol/kgfminute until 45 minutes of reper-
fusion. After 4 h of reperfusion, infarct size was assessed with triphenylte-
trazolium chloride staining and was expressed as area of necrosis (AN) as %
of area at risk (AR) (±SEM). Measurements of serum Mg in a separate group
of non-infarcted animals (n = 6) indicated significant increase in serum Mg
from 2.2 ± 0.2 meqfL at baseline to 6.0 ± 0.37 meqfL after 30 min infusion
(p < 0.01). Results:
by more than 50%. Therefore, full efficacy of K+ channel blockade may re-
quire antagonism of adrenergic influences on refractoriness. HE-93, a new
K+ channel blocker with fJ adrenergic blocking activity, was tested in 13 dogs
with a healed anterior myocardial infarction (MI) that developed VF during
two minutes of circumflex artery occlusion (CAO) during sub-maximal tread-
mill exercise. HE-93 lengthened oTc by 6% (P = 0.035) and reduced heart
rate at rest (-9%, P < 0.05). during exercise (-7%; P < 0.05) and at 30 sec-
onds into CAO from 235 ± 8 to 205 ± 6 bfmin, (-13%, P < 0.0005). Eleven
dogs (85%) were protected from VF. In 7 of the 11 protected dogs, VF did
not recur in consecutive tests over a month after HE-93 administration. This
is surprising considering the 91 % reproducibility previously observed in 74
dogs using this same preparation and warrants further investigation. In 6
anesthetized dogs, HE-93 prolonged left ventricular monophasic action po-
tential (MAP) duration at paced 360 msec cycle length from 179 ± 6 to 233
± 5 msec (30%, P < 0.001) and completely prevented the effects of sym-
pathetic stimulation on MAP duration. Conclusions: HE-93 exerts a powerful
antifibrillatory effect that seems to be long lasting. The combination of fJ
adrenergic antagonism and K+ channel blockade overcomes the limitations
encountered with traditional IKr blockers in preventing VF due to acute my-
ocardial ischemia accompanied with reflex sympathetic activation.
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Sharon L. Hale, Robert A. Kloner. Heart Institute, Good Samaritan Hospital, Los
Angeles, CA: University ofSouthern California, Los Angeles, CA
Premenopausal women are at lower risk of coronary heart disease than their
male counterparts, and it has been shown that estrogen treatment protects
against cardiovascular disease in postmenopausal women. The acute car-
diac effects are unknown. We investigated the effect of acute pretreatment
with estradiol on myocardial infarct size in 2 protocols, studying intact anes-
thetized female and male rabbits. 17fJ-estradiol (1 mg) was given 15 min be-
fore coronary artery occlusion in the treated group; control rabbits received
vehicle. All rabbits underwent 30 min of coronary artery occlusion and 4
hrs reperfusion. Risk zone (RZ) was assessed by blue dye and infarct size
(IS) by tetrazolium staining. Differences in postischemic function were as-
sessed by dPfdt at 4 hr of reperfusion. Myocardial blood flow was similar be-
tween groups 10 min after treatment and during occlusion and reperfusion,
thus estradiol did not increase blood flow. Heart rate and systemic pressure
were also similar between groups. Estradiol levels during occlusion were
1-8 picogramfml in untreated female and male rabbits and 66 ± 28 (male)
and 352 ± 273 (female) in treated rabbits. Treated rabbits of both sexes de-
veloped significantly less necrosis. Although male rabbits had larger infarcts
than female rabbits, gender was not a significant covariate for IS. Functional
recovery at 4 hr reperfusion was not improved by estradiol in either protocol.
ences in local WT were present in MI hearts: average %WT in A was lower
than in R (27.8 ± 6.14 (sem) vs 54.0 ± 10.17: p < 0.01). In rats with large MI
(MI > 20%, n = 7). cells were longer than in sham (p < 0.05: n = 175) both in
R(143.1 ± 1.76 vs 120.9 ± 2.40 jLm) and in A (150.3 ± 1.89 vs 122.6 ± 2.02
jLm) while no changes were evidenced in cell width. Cells from A were longer
than those from R(p < 0.05). A positive correlation between MI size and cell
length was found (for A: r = 0.8, slope 0.07). Electrically-stimulated cell con-
traction (see figure, %ES: cell shortening / diastolic length: values aTe mean
± sem), was impaired in A with respect to sham (**: p < 0.05) and to R (*:
p = 0.06). Thus, during post-MI remodeling, dysfunction in A non-infarcted
regions is associated with greater myocyte elongation and dysfunction than
in R. In conclusion, local myocyte dysfunction contributes to WT impairment
in adjacent regions after MI.
5'-----------
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1746-4\ Estradiol, Administered Acutely, Protects Ischemic
Myocardium in Both Female and Male Rabbits
Late reperfusion
Mg (n ~ 11) Saline (n ~ 11)
44 ± 4 52 ± 3
45±3 45±3
10(91%) 11 (100%)
8(73%) 11 (100%)
Mg (n = 13) Saline (n ~ 12)
Early reperiusion
18±4' 39±4
46±2 45±2
12 (92%) 9(75%)
7 (54%) 7(58%)
AN/AR(%)
ARILV(%}
PVCs> 30
VT orVF
, p < 0.01
Concfusions: Our data suggest that early administration of Mg can reduce
infarct size if reperfusion occurs early. This reperfusion-dependent effect of
Mg may partially explain the conflicting results of recent clinical trials.
Group RZ(%LV) IS(% RZI dPldtt
Female Control 11 29 ± 2 23 ± 5 60 ± 6
Estradiol 10 29 ± 3 10± l' 77 ± 4
Male Control 10 35 ± 2 31 ± 5 69 ± 7
Estradiol 10 34 ± 3 16 ± 4' 68±6
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Impaired Wall Thickening of Adjacent Non-Infarcted
Myocardium is Associated with Regional Myocyte
Hypertrophy and Dysfunction During Post-Infarct
Remodeling
*p < 0.03 vs respective control group, t (% baseline) p = ns between groups by ANOVA
Conclusion: Estradiol exerts a protective effect on ischemic myocardium
that is not associated with an increase in myocardial blood flow or alteration
in hemodynamics. This is the first study, of which we are aware, showing
that acute administration of estrogen reduces infarct size.
Guido Melillo, Joao A.C. Lima, Robert M. Judd, Howard S. Silverman. Johns
Hopkins Hospital, Baltimore, MD
Wall thickening (WT) is impaired in non-infarcted regions adjacent to Myocar-
dial Infarction (MI) and is thought to be caused by mechanical overload and
geometric chamber distortion. The contribution of abnormalities intrinsic to
the myocyte to impaired WT during remodeling has not been examined. To
correlate local WT in vivo with myocyte morphology and function during LV
remodeling, magnetic resonance imaging (MRI) was performed 2 weeks af-
ter MI (left coronary artery ligation) by obtaining EKG-gated spin-echo short-
axis images (1.5 Tesla, 3 inch coil). Myocytes were isolated from 14 rats with
MI and 4 shams. Local WT in regions adjacent (A) and remote (R) to the in-
farct scar visible by MRI was correlated with cell morphology and function,
studied in myocytes isolated from A and R. MI size measured by planimetry
ranged from 5% to 30% (mean 18.7%) of the outer LV area. Regional differ-
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1746-5\ Vascular Endothelial Growth Factor Promotes
Coronary Collateral Formation After Myocardial
Infarction
Mark A. Zenker, Bassam K. Kharma, Thomas Ouertermous, James B. Atkinson,
Gregory D. Chapman. Vanderbilt University. Nashville, TN
Vascular endothelial growth factor (VEGF) is an endothelial cell mitogen
and angiogenic factor. We hypothesized that intracoronary infusion of VEGF
would promote capillary formation in a myocardial infarction (MI) model. MI
was created in 10 dogs by balloon occlusion of the proximal left anterior
descending artery for 1.5 hours. At 30 minutes and again at 4 hours after oc-
clusion, a bolus of either 30 micrograms of VEGF in treated animals (n = 5) or
normal saline (NS) in controls (n = 5) was given in the left circumflex artery.
